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(54) GAS ENGINE GENERATOR SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas engine 
generator system capable of keeping power generating 
electricity of not less than minimum, and eliminating 
the need of a huge generated gas tank. 
SOLUTION: This gas engine generator system 
comprises a first generator capable of generating 
electricity by using either one of low heating value gas 
or town gas and generating the specified minimum 
amount of electricity at generating with the low heating "5^ 
value gas, and a second generator capable of 
generating electricity by using either one of the low 
heating value gas and the town gas. A control means 
stops the actuation of a second low heating value gas 
supplying means and actuates a second town gas 
supplying means, thereby switching from a first state 
wherein a first low heating value gas supplying means 
and the second low heating value gas supplying 
means are actuated and a first town gas supplying 

means and the second town gas supplying means are not actuated to a second state 
wherein the first low heating value gas supplying means and the second town gas 
supplying means are actuated and the first town gas supplying means and the second low 
heating value gas supplying means are not actuated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the gas-engine-driven-power-generation machine 
system used for a generation of electrical energy by using as a fuel the low-calorific-power gas which 
occurs from a waste treatment plant etc. 
[0002] 

[Description of the Prior Art] The gas-engine-driven-power-generation machine is connected to the 
cracked gas-ized processing system which processes domestic wastes, industrial waste, etc. The 
outline of such a configuration of an example is shown in drawing 6 . 

[0003] In drawing 6 , the internal configuration of the cracked gas-ized processing system 5 1 made to 
generate cracked gas is not drawn on the detail, if only an outline explains the cracked gas-ized 
processing system 5 1 the crusher of trash, a drier, a pyrolysis furnace, a gas reforming machine, a 
syngas cooler, a bag filter, a scrubber, and desulfurization - the column is connected to the serial from 
the upstream. 

[0004] Trash is crushed and dried with a crusher and a dryer. Then, the pyrolysis of the trash is carried 
out at a pyrolysis furnace, and it generates cracked gas. Cracking of this cracked gas is carried out 
with a gas reforming vessel, it quenches it with a syngas cooler, and a bag filter removes bug dust, 
furthermore, components, such as a hydrogen chloride, remove with a scrubber — having — 
desulfurization - it is desulfurized in a column. At this time, gas is defanged and is called a clean gas. 
[0005] A part of this clean gas is supplied to gas engines 101 and 102 by Blois. The remaining clean 
gas is used for other applications, or bums at the recrudescence furnace 52. When a scrubber is a wet 
scrubber, the water treating unit which washing-izes the water used for washing may be prepared. 
[0006] A clean gas is operated as a fiiel, and gas engines 101 and 102 carry out the rotation drive of 
the generators 1 03 and 1 04 connected to these, and generate power. After the combustion gas of gas 
engines 101 and 102 passes a denitrification plant 105 and is denitrogenized, it is emitted to 
atmospheric air as exhaust gas. Since the yield of a clean gas is changed, the clean gas holder 106 may 
be formed in the middle of clean gas piping. In this case, the pressure fluctuation of a clean gas is 
absorbed by the tank 106 concerned, and a clean gas may be stably supplied to gas engines 101 and 
102. 

[0007] Generally the power in a plant is used, carrying out network linkage of the electrical and 
electric equipment from the source power supply from an electric power company, and the electrical 
and electric equipment generated with the gas-engine-driven-power-generation machine. While not 
operating gas engines 101 and 102, the supply voltage fi-om a source power supply is only changed, 
and it does not become a power failure. 

[0008] The trash injection to a plant is stopped at the time of interruption of service of a source power 
supply. However, it is necessary to carry out defanging processing about the trash already thrown in. 
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Moreover, cooling of an elevated-temperature part etc. needs to carry out processing for securing the 
soundness of a plant. Therefore, it is desirable for necessary minimum power to be supplied using the 
power generated with the gas-engine-driven-power-generation machine. That is, it is desirable to 
install the gas-engine-driven-power-generation machine which can generate necessary minimum . 
power in a plant also with the clean gas which is low-calorific-power gas. 

[0009] For example, electric network linkage is separated from interruption of service by coincidence. 
At this time, the electric system of a gas-engine-driven-power-generation machine will be in the 
condition that only the necessary minimum load is connected. The electric system concerned does not 
become a heavy load at the time of interruption of service, therefore a load breaker does not operate 

immediately after interruption of service. 

[001 0] However, in an emergency like interruption of service, it is general that even the valve of the 
upstream of a clean gas holder is made into a close by-pass bulb completely. In this case, continuation 
of operation can be performed only with the clean gas in a clean gas holder, namely, only a short time 
can be operated. Even if it was the case where the valve of the upstream of a tank was not closed, after 
the trash injection to a plant is stopped temporarily, the clean gas yield becomes less with time amount 
progress, calorific value also becomes less on account of constituent concentration, and it becomes ** 
zero soon. Therefore, only a short time can be operated irrespective of the switching condition of a 
valve. That is, to the time amount which carries out the completion of processing of the. trash [ 
finishing / an injection ], supplying the electrical and electric equipment cannot be continued, or it 
cannot be guaranteed to a plant. 

[001 1] If the clean gas holder 106 is enlarged, a generation of electrical energy of long duration will 
be attained comparatively. However, by low-calorific-power gas, since the flow rate of the part 
increases, the tank volume becomes huge violently. It is not desirable to form a tank big [ sake / at the 
lime of interruption of service ]. 

[0012] By the way, for an engine, a generator, check of an exhaust gas denitrification plant, etc., town 
gas piping is connected to gas engines 101 and 102, and it can be supplied, being able to use town gas 
as a fuel. Therefore, if gas engines 101 and 102 are switched to town gas operation, an electric power 
supply is continuable without a time limit. 

[0013] For that, in gas engines 101 and 102, it is necessary to change the condition of a fiael gas 
supply line by the case where it operates by low-calorific-power gas like the case where it operates 
with high calorie fuel gas like town gas, and a clean gas. It is because suitable operation cannot be 
performed even if it supplies low-calorific-power gas to gas supply Rhine for high calorie fiiel gas, 
and suitable operation cannot be performed even if it supplies high calorie fiiel gas to gas supply 
Rhine for low-calorific-power gas. 

[0014] If low-calorific-power gas is passed to the fuel gas line suitable for high calorie fiiel gas, it will 
be in a flow rate insufficient condition, and will become insufficient, the gross calorific value, i.e., the 
calorific value x flow rate, per time amount. On the other hand, if high calorie fiiel gas is passed to the 
fuel gas line suitable for low-calorific-power gas, since there are too many flow rates, it will not bum 
well, but will be hard coming to carry out especially starting, 

[001 5] Moreover, automatic control of the regulator valve of the fiiel gas for excess air ratio 
adjustment may be carried out so that an excess air ratio may become fixed. Here, by the gas of 
another side, the suitable regulator valve for one gas deviates from the range whenever [ 
valve-opening ] in many cases, and cannot realize a suitable excess air ratio. 
[0016] Furthermore, specifically with the fuel gas network suitable for high calorie fiiel gas or 
low-calorific-power gas, it may be prepared with the magnitude of a tube inner diameter. If 
low-calorific-power gas is passed tor piping of a tube inner diameter suitable for high calorie fuel gas, 
it can become the lack of a flow rate. It is necessary to adopt large piping of a tube inner diameter 
more, to reduce a pressure loss, and to make it not insufficient [ a flow rate ] for low-calorific-power 
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gas. 

[001 7] If two, a town gas supply line and a clean gas supply line, are prepared to one gas engine and it 
is made for it to be suitable, while to choose by closing motion of a closing motion valve etc. there, it 
can consider as the mode which can be operated also with town gas or a clean gas. 
[001 8] In addition, even if it is not town gas, it is the same also in a system by which high calorie fuel 
gas like a liquefaction liquefied petroleum gas possesses CE tank or the extensive bomb containing 
enough, and supplies high calorie fuel gas from there. Since the trash injection to a plant is 
interrupted, if fuel gas has an amount until it carries out the completion of defanging processing of the 
trash already thrown in, it is enough. Since liquefaction liquefied petroleum gases etc. are higher 
calorific power and a liquefied gas, they are suitable. 

[0019] Now, in order to switch to the operational status by town gas from the operational status by the 
clean gas, there are mainly the following two approaches. 

[0020] The 1st approach is an approach of starting operation with town gas, after stopping the gas 
engine under operation with a clean gas. In this case, a generation of electrical energy is not made 
after starting the halt routine in a clean gas until the starting routine in town gas is completed. 
[002 1 ] By the 2nd approach, the closing motion valve of clean gas fuel Rhine is opened from a close 
by-pass bulb completely to full open, shutting the closing motion valve of town gas fuel Rhine from 
full open to a close by-pass bulb completely. 

[0022] Here, when the closing motion valve of both town gas and a clean gas is made to drive rapidly, 
the flow rate of the fuel gas which flows into a gas engine, a pressure, and calorific value will change 
rapidly. For example, although the excess air ratio regulator valve prepared in fuel gas piping which 
flows into the mixer which mixes atmospheric air with fuel gas is an object which adjusts whenever [ 
valve-opening ] so that the gaseous mixture which flows out of a mixer may become a predetermined 
excess air ratio, it cannot follow the drive control suitable for an abrupt change. Moreover, there is a 
throttle valve which carries out flow regulation of the gaseous mixture made to flow into a 
combustion chamber from a mixer. Although this is a speed governor which keeps the rotational 
frequency constant, detecting the rotational frequency of a gas-engine-driven-power-generation 
machine, if the calorific value and the flow rate of fuel gas change rapidly, opening control of a 
throttle valve does not follow it well. For example, throttle-valve actuation carries out hunting, 
consequently changing the rotational frequency of a gas-engine-driven-power-generation machine is 
continued. According to such control fault of a throttle valve or an excess air ratio regulator valve, it 
results in a flame failure in a combustion chamber, or that a gas engine stops may also arise. 
[0023] Therefore, it is required of the 2nd approach to, make the closing motion valve of both town 
gas and a clean gas drive over about several minutes very slowly for example. Furthermore, in order to 
carry out healthy operation certainly, it is desirable to adopt the following modes, that is, after 
mitigating a measure generation-of-electrical-energy load, making the closing motion valve of both 
town gas and a clean gas drive very slowly after that and completing the change by the drive 
concerned, the generation-of-electrical-energy load is returned. 

[0024] In addition, the cracked gas-ized processing system in a waste treatment plant may be 
permuted by wastewater treatment systems, such as an anaerobic treatment system of sludge or 
livestock sludge, and food works, the methane fermentation processing system of a kitchen garbage, 
etc. That is, biogas is also used as fuel gas. Furthermore, the land leech gas which is generating gas 
from trash reclaimed ground may also be used. 

[0025] Moreover, even if it is not trash, the gas which reforms the methanol used for washing of a 
semi-conductor, liquid crystal, etc., and is obtained, the byproduction hydrogen of a silicon wafer 
manufacture process, etc. are available as low-caiorific-power gas. 
[0026] 

[Problem(s) to be Solved by the Invention] Now, as mentioned above, even if a source power supply 
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is that the electric current is cut off, it consists of conventional waste treatment plants so that the 
defanging processing of the trash in the middle of processing can be carried out, and necessary 
minimum power can be provided with the generated output from the 

gas-engine-driven-power-generation machine which used the clean gas as the fuel for implementation 
of the defanging processing concerned. 

[0027] However, before the clean gas in a clean gas holder is exhausted, the change to town gas 
operation from clean gas operation must be completed. In the meantime, don't stop the generation of 
electrical energy by the gas engine. Moreover, as long as a clean gas holder can be made huge, I want 

to avoid just because a change takes time amount. 

[0028] It is as follows when this technical problem is generalized. That is, in case it is expected that 
the amount of generations of electrical energy with the generator concerned becomes insufficient from 
town gas insufficient to need in the gas-engine-driven-power-generation machine which operates as a 
fuel the gas which is low calorific power, to be switched to town gas operation is desired, continuing 
generating the power more than necessary minimum. 

[0029] This invention was made in view of such a situation, and aims at offering a 
gas-engine-driven-power-generation machine system whose huge generating gas holder is unnecessary 
possible [ continuing a generation of electrical energy of the power more than necessary minimum ]. 

[0030] 

[Means for Solving the Problem] In the time of the generation of electrical energy using [ even if any 
of low-calorific-power gas and the town gas are used for this invention, can generate it, and ] 
low-calorific-power gas The 1st generator which can generate the predetermined minimum electric 
energy, Even if it uses any of low-calorific-power gas arid the town gas, the 2nd generator which can 
be generated, A 1 st low-calorific-power gas supply means to supply low-calorific-power gas to the 1st 
generator, A 2nd low-calorific-power gas supply means to supply low-calorific-power gas to the 2nd 
generator, A 1st town gas supply means to supply town gas to the 1st generator, and a 2nd town gas 
supply means to supply town gas to the 2nd generator. It has the control means which controls the 1st 
low-calorific-power gas supply means, the 2nd low-calorific-power gas supply means, the 1st town 
gas supply means, and the 2nd town gas supply means. A control means From the 1st condition that 
the 1 St town gas supply means and the 2nd town gas supply means are not operating while the 1st 
low-calorific-power gas supply means and the 2nd low-calorific-power gas supply means are 
operating Stop actuation of the 2nd low-calorific-power gas supply means, and the 2nd town gas 
supply means is operated. While the 1st low-calprific-power gas supply means and the 2nd town gas 
supply means are operating, it is the gas-engine-driven-power-generation machine system 
characterized by it being possible to switch to the 2nd condition that the 1st town gas supply means 
and the 2nd low-calorific-power gas supply means are not operating. 

[003 1 ] According to this invention, the change in the 2nd condition from the 1st condition is carried 
out in the condition [ having operated the 1st low-calorific-power gas supply means ]. Here, since 
actuation of the 2nd town gas supply means is performed after the 2nd low-calorific-power gas supply 
means has stopped, the change in the 2nd condition from the 1st condition may be performed 
comparatively quickly. 

[0032] Preferably, a control means can be switched to the 3rd condition that the 1st 
low-calorific-power gas supply means and the 2nd low-calorific-power gas supply means are not 
operating while stopping actuation of the 1st low-calorific-power gas supply means, operating the 1st 
town gas supply means and the 1st town gas supply means and the 2nd town gas supply means 
operating from said 2nd condition. Here, the change in the 3rd condition from the 2nd condition does 
not have the need of being carried out especially quickly. 

[0033] Moreover, preferably, in case a control means stops actuation of the 2nd low-calorific-power 
gas supply means in the middle of the change control to said 2nd condition from said 1st condition, it 
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controls the 1 st low-calorific-power gas supply means so that a generation of electrical energy of the 

predetermined minimum electric energy in the 1st generator is made. 

[0034] Moreover, change control to said 2nd condition from said 1st condition is carried out 

preferably, controlling the 1 st low-calorific-power gas supply means so that a generation of electrical 
energy of the predetermined minimum electric energy in the 1st generator using low-calorific-power 
gas is made, when it is judged that the amount of generations of electrical energy of the 1st generator 
by low-calorific-power gas and the 2nd generator may be insufficient for a control means. 
[0035] Moreover, the 1 st low-calorific-power gas supply means has the low-calorific-power gas 
generator and the low-calorific-power gas storage tank preferably. 

[0036] In this case, a control means carries out change control to said 2nd condition from said 1st 
condition preferably, controlling the 1st low-calorific-power gas supply means so that a generation of 
electrical energy of the predetermined minimum electric energy in the 1st generator is made using the 
low-calorific-power gas currently stored in the low-calorific-power gas storage tank, when generating 
of the low-calorific-power gas in a low-calorific-power gas generator stops. 
[0037] 

[Embodiment of the Invention] First, the gestalt of the 1st operation is explained using drawing 1 . 
[0038] The 1st and 2nd gas engines 1 and 2 are connected to the 1st and 2nd generators 3 and 4, 

respectively. From a gas generator 70, rather than town gas, the low-calorific-power gas which is low 
calorific power occurs, and the 1st and 2nd gas engines 1 and 2 are supplied. It is only the 1st gas 
engine 1 and 1st generator 3, and necessary minimum power can be generated. 
[0039] Here, the generated output with the 1st and 2nd generators 3 and 4 is smaller than the power 
currently used with the gas generator 70. Therefore, a gas generator 70 carries out network linkage of 
generated output and a source power supply concerned, and is operating. 

[0040] The combustion gas of gas engines 1 and 2 passes a denitrification plant 5, is denitrogenized, 
and is emitted to atmospheric air after that. Since the yield of the low-calorific-power gas from a gas 
generator 70 may be changed, it has formed the low-calorific-power gas holder 6 in the middle of 
piping of low-calorific-power gas. Thereby, the pressure fluctuation by yield fluctuation of 
low-calorific-power gas is absorbed, and low-calorific-power gas may always be supplied to gas 
engines 1 and 2 in the condition that pressure fluctuation is small. 
[0041] The former piping 12 of low-calorific-power gas branches to the 1st and 2nd 
low-calorific-power gas piping 13 and 14, and it is connected so that the each may be open for free 
passage to the 1st and 2nd gas engines 1 and 2. Moreover, the town gas former piping 15 also 
branches for the 1 st and 2nd town gas piping 16 and 17, and it is connected so that the each may join 
the 1st and 2nd low-calorific-power gas piping 13 and 14. Each town gas piping differs in a tube iimer 
diameter from each low-calorific-power gas piping. For example, the tube inner diameter of the 1st 
and 2nd low-calorific-power gas piping 13 and 14 is large enough, and the pressure loss at the time of 
gas flowing is very small. 

[0042] In the upstream location, the 1st thru/or 4th closing motion valve 7 thru/or 10 are prepared in 

each of piping of four rather than the location where they join the 1st, 2nd low-calorific-power gas 

piping 13 and 14 and the 1st, and 2nd town gas piping 16 and 17. Furthermore, the 5th closing motion 

valve 1 1 is formed in the upper location of the low-calorific-power gas holder 6. 

[0043] Usually, the 1st, 2nd, and 5th closing motion valves 7, 8, and 1 1 open, and it considers as the 

condition that the 3rd and 4th closing motion valves 9 and 10 closed (the 1st condition). In this case, 

the 1 st and 2nd gas engines 1 and 2 may be operated by low-calorific-power gas. 

[0044] By the above configuration, the former piping 12 of a gas generator 70 and low-calorific-power 

gas, the 1st low-calorifix-pov/er gas piping 13, the 5th closing motion valve 1 i, and the 1st closing 

motion valve 7 form the 1st low-calorific-power gas supply means. Moreover, the former piping 12 of 

a gas generator 70 and low-calorific-power gas, the 2nd low-calorific-power gas piping 14, the 5th 
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closing motion valve 1 1, and the 2nd closing motion valve 8 form the 2nd low-calorific-power gas 
supply means. Moreover, the former piping 15 of town gas, the 1st town gas piping 16, and the 3rd 
closing motion valve 9 form the 1st town gas supply means. Moreover, the former piping 15 of town 
gas, the 2nd tovm gas piping 17, arid the 4th closing motion valve 10 form the 2nd town gas supply 

means. 

[0045] And it connects with the control unit 80 and the 1st thru/or 5th closing motion valve 7-1 1 is 
controlled by the control unit 80 concerned. 

[0046] Next, in the gestalt of this operation, actuation when a source power supply fails for power is 
explained. 

[0047] The network linkage with the source-power-supply, 1st, and 2nd 

gas-engine-driven-power-generation machines 3 and 4 is separated from interruption of service by 
coincidence. And further, in order to maintain the concentration (calorific value) of 
low-calorific-power gas, in order to make it a bad influence not appear in a gas generator 70 side, the 
5th closing motion valve 1 1 in the upper location of the low-calorific-power gas holder 6 closes. 
[0048] Then, the 2nd gas engine 2 is suspended, the 2nd closing motion valve 8 closes, and the 4th 
closing motion valve 10 opens. Since it carries out in the condition that, as for actuation of the 2nd 
and 4th closing motion valves 8 and 10, the 2nd gas engine 2 is not operated at this time, it may carry 
out quickly. 

[0049] Thereby, the 2nd gas engine 2 is operated by town gas, and the generation of electrical energy 
in the 2nd generator 4 is resumed (the 2nd condition). Then, with the gestalt of this operation, 
although the low-calorific-power gas in the low-calorific-power gas holder 6 decreases, the generation 
of electrical energy by the 2nd gas engine 2 is started in front rather than the 1st gas engine 1 results in 
a halt. 

[0050] Therefore, in the gestaU of this operation, the period when the necessary minimum amount of 
power generations of electrical energy is not secured does not exist. In addition, since generating and 
supply of the gas from a gas generator 70 will run short for interruption of service even when the 5th 
closing motion valve 1 1 of the upstream of the low-calorific-power gas holder 6 does not close, the 

situation is the same. 

[0051] Then, the 1st gas engine 1 is suspended. And the 1st closing motion valve 7 closes, the 3rd 
closing motion valve 9 opens, and the 1st gas engine 1 comes (the 3rd condition) to be operated by 
town gas. Since it carries out in the condition that the 1st gas engine 1 is not operated, actuation of the 
3rd closing motion valve 9 at this time may be carried out quickly. 

[0052] According to the gestalt of these above operations, as compared with the case of the 
conventional technique, the low-calorific-power gas holder 6 can be miniaturized notably. 
[0053] In addition, the 1st of the gestalt of this operation and the 3rd closing motion valve 7 and 9 can 
function as the 1 st and 3rd flow control valves. 

[0054] For example, although operation of the 2nd gas engine 2 is switched to town gas operational 
status in the same procedure as the above after interruption-of-service generating in this case, the 1st 
gas engine 1 is not suspended after that, but that operation is continued. 

[0055] That is, the 3rd flow control valve (3rd closing motion valve 9) can open [ the 1st flow control 
valve (1st closing motion valve 7) ] slowly to coincidence with closing. While the 1st flow control 
valve becomes a close by-pass bulb completely, the 3rd flow control valve becomes full open or 
suitable opening. Thereby, the 1st gas engine 1 may be switched to town gas operation from 
low-calorific-power gas operation, without stopping. 

[0056] Moreover, after operation of the 2nd gas engine 2 is switched to town gas operational status in 
this case, it is also desirable that the load of the 1st generator 3 is lowered. Also in this case, the 3rd 
flow control valve (3rd closing motion valve 9) can open [ the 1st flow control valve (1st closing 
motion valve 7) ] slowly to coincidence with closing after that. While the 1st flow control valve 
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becomes a close by-pass bulb completely, the 3rd flow control valve becomes full open or suitable 
opening. And the load of the 1st generator 3 is returned after that, 

[0057] Next, the gestalt of the 2nd operation is explained using drawing 2 . In drawing 2 , the same 
sign is given to the gestalt of the 1st operation and the part of abbreviation identitas which are shown 
in drawing 1 , and detailed explanation is omitted into them. 

[0058] Also in the gestalt of this operation, the 1st and 2nd gas engines 1 and 2 are connected to the 
1 St and 2nd generators 3 and 4, respectively. From a gas generator 70, rather than town gas, the 
low-calorific-power gas which is low calorific power occurs, and the 1st and 2nd gas engines 1 and 2 
are supplied. It is only the 1st gas engine 1 and 1st generator 3, and necessary minimum power can be 

generated, 

[0059] Here, the generated output with the 1st and 2nd generators 3 and 4 is smaller than the power 
currently used with the gas generator 70. Therefore, a gas generator 70 carries out network linkage of 
generated output and a source power supply concerned, and is operating. 
[0060] The former piping 12 of low-calorific-power gas branches to the 1st and 2nd 
low-calorific-power gas piping 13 and 14, and it is connected so that the each may be open for free 
passage to the 1st and 2nd gas engines 1 and 2. 

[0061] The 6th and 7th flow control valves 21 and 22 are formed in the 1st and 2nd 

low-calorific-power gas piping 13 and 14, respectively. Again. The 8th closing motion valve 23 is 
formed between the branch location of the former piping 12 of low-calorific-power gas, and the 
low-calorific-power gas holder 6. And the 9th closing motion valve 24 is formed between the branch 
location of the former piping 12 of low-calorific-power gas, and the 7th flow control valve 22. 
[0062] Moreover, the town gas former piping 15 of the gestalt of this operation is open for free 
passage to the 2nd low-calorific-power gas piping 14 between the 9th closing motion valve 24 and the 
7th flow control valve 22. The 10th flow control valve 25 is formed in the upper location rather than 
the unification location with the 2nd low-calorific-power gas piping 14 of the town gas former piping 
15. 

[0063] Each low-calorific-power gas piping 12 differs in a tube inner diameter from 14 compared with 
the town gas former piping 15. For example, each low-calorific-power gas piping 12 thru/or 14 are 
large enough, and its pressure loss at the time of gas flowing is very small. 

[0064] Usually, the 5th, 8th, and 9th closing motion valves 1 1, 23, and 24 open, the 6th and 7th flow 
control valves 21 and 22 open, and it considers as the condition that the 10th closing motion valve 25 
closed (the 1st condition). In this case, the 1st and 2nd gas engines 1 and 2 may be operated by 

low-calorific-power gas. 

[0065] By the above configuration, the former piping 12 of a gas generator 70 and low-calorific-power 
gas, the 1st low-calorific-power gas piping 13, the 5th closing motion valve 1 1, the 8th closing motion 
valve 23, and the 6th flow control valve 21 form the 1st low-calorific-power gas supply means. 
Moreover, the former piping 12 of a gas generator 70 and low-calorific-power gas, the 2nd 
low-calorific-power gas piping 14, the closing motion valve 23 of the 5th closing motion valve 1 1 and 
8, the 9th closing mofion valve 24, and the 7th flow rate preparation valve 22 form the 2nd 
low-calorific-power gas supply means. Moreover, the former piping 15 of town gas, the 2nd 
low-calorific-power gas piping 14, the 1st low-calorific-power gas piping 13, the 10th closing motion 
valve 25, the 9th closing motion valve 24, and the 6th flow control valve 21 form the 1st town gas 
supply means. Moreover, the former piping 15 of town gas, the 2nd low-calorific-power gas piping 
14, the 10th closing motion valve 25, and the 7th flow control valve 22 form the 2nd town gas supply 
means. 

[0066] And it cormects with tiie control unit 80 and each flow control valve and each closing motion 
valves 11,21-25 are controlled by the control unit 80 concerned. 

[0067] Next, in the gestalt of this operation, actuation when a source power supply fails for power is 
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[0068] The network linkage with the source-power-supply, 1st, and 2nd 

gas-engine-driven-power-generation machines 3 and 4 is separated from interruption of service by 
coincidence. And further, in order to maintain the concentration (calorific value) of 
low-calorific-power gas, in order to make it a bad influence not appear in a gas generator 70 side, the 
5th closing motion valve 1 1 in the upper location of the low-calorific-power gas holder 6 closes. 
[0069] Then, the 2nd gas engine 2 is suspended, the 9th closing motion valve 24 closes, and the 7th 
flow control valve 22 narrows to the opening suitable for town gas operation. Although the 
low-calorific-power gas piping 13 and 14 of the 1st and 2 has so large that it is not suitable for town 
gas operation a tube inner diameter, by making small enough opening of the 7th flow control valve 22, 
the pressure loss of gas flow increases and the flow regulation of town gas suitable for town gas 
operation of it becomes possible. Since it carries out in the condition that, as for actuation of the 7th 
flow control valve 22, the 2nd gas engine 2 is not operated at this time, it may carry out quickly. 
[0070] Then, the 10th closing motion valve 25 opens, the 2nd gas engine 2 is operated by town gas, 
and the generation of electrical energy in the 2nd generator 4 is resumed (the 2nd condition). Then, 
with the gestalt of this operation, although the low-calorific-power gas in the low-calorific-power gas 
holder 6 decreases, the generation of electrical energy by the 2nd gas engine 2 is started in front rather 
than the 1 st gas engine 1 results in a halt. 

[0071] Therefore, in the gestalt of this operation, the period when the necessary minimum amount of 
power generations of electrical energy is not secured does not exist. In addition, since generating and 
supply of the gas from a gas generator 70 will run short for interruption of service even when the 5th 
closing motion valve 1 1 of the upstream of the low-calorific-power gas holder 6 does not close, the 
situation is the same. 

[0072] Then, the 1st gas engine 1 is suspended. And the 8th closing motion valve 23 closes and the 
6th flow rate preparation valve 21 narrows to the opening suitable for town gas operation. Although 
the low-calorific-power gas piping 13 and 14 of the 1st and 2 has so large that it is not suitable for 
town gas operation a tube irmer diameter, by making small enough opening of the 6th flow control 
valve 21, the pressure loss of gas flow increases and the flow regulation of town gas suitable for town 
gas operation of it becomes possible. Since it carries out in the condition that, as for actuation of the 
6th flow control valve 21, the 1st gas engine 1 is not operated at this time, it may carry out quickly. 
[0073] Then, the 9th closing motion valve 24 opens, the 1st gas engine 2 is operated by town gas, and 
the generation of electrical energy in the 1st generator 3 is resumed (the 3rd condition). 
[0074] According to the gestalt of these above operations, as compared with the case of the 
conventional technique, the low-calorific-power gas holder 6 can be miniaturized notably. 
[0075] In addition, the 8th of the gestalt of this operation and the 9th closing motion valve 23 and 24 
can function as flow control valves. 

[0076] For example, although operation of the 2nd gas engine 2 is switched to town gas operational 
status in the same procedure as the above after interruption-of-service generating in this case, the 1st 
gas engine 1 is not suspended after that, but that operation is continued. 

[0077] That is, the 9th closing motion valve 24 can open [ the 8th closing motion valve 23 ] slowly to 
coincidence with closing. Furthermore in coincidence, the opening of the 6th flow rate preparation 
valve may narrow slowly even at suitable opening. And while the 8th closing motion valve 23 
becomes a close by-pass bulb completely, the 9th closing motion valve 24 becomes full open or 
suitable opening. Thereby, the 1st gas engine 1 may be switched to town gas operation from 
low-calorific-power gas operation, without stopping. 

[0078] Moreover, after operation of the 2nd gas engine 2 is switched to town gas operational status in 
this case, it is also desirable that the load of the 1st generator 3 is lowered. Also in this case, the 9th 
closing motion valve 24 can open [ the 8th closing motion valve 23 ] slowly to coincidence with 
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closing after that. While the 8th closing motion valve becomes a close by-pass bulb completely, the 
9th closing motion valve becomes ftiU open or suitable opening. And the load of the 1 st generator 3 is 
returned after that. 

[0079] Next, the gestalt of the 3rd operation is explained using drawing 3 . In drav^ing 3 , the same 
sign is given to the gestalt of the 1st operation and the part of abbreviation identitas which are shown 
in drawing 1 , and detailed explanation is omitted into them. 

[0080] In the gestalt of this operation, the interior of the 1st and 2nd gas engines 1 and 2 has the 
following composition. Namely, the 1st mixer 28 suitable for low-calorific-power gas operation for 
the 1 St gas engine 1 mixing up fuel gas and air, and making it flow into the body section 26 of the 1 st 
gas engine, It has the 2nd mixer 29 suitable for town gas operation. The 2nd gas engine 2 It has the 
3rd mixer 30 suitable for low-calorific-power gas operation for mixing up fuel gas and air and making 
it similarly flow into the body section 27 of the 2nd gas engine, and the 4th mixer 31 suitable for town 
gas operation. 

[0081 ] Fuel gas passage is large, and the 1st mixer 28 and 3rd mixer 30 have become the 
configuration into which fuel gas tends to flow fi*om the 2nd mixer 29 and 4th mixer 31, and fit 
low-calorific-power gas operation, it was mixed with the 1st mixer 28 and 2nd mixer 29 - each ~ 
gaseous mixture flows into the 1st engine book soma 26, after joining, it was mixed with the 3rd 
mixer 30 and 4th mixer 3 1 ~ each — gaseous mixture flows into the 2nd body section 26 of a gas 
engine, after joining. In addition, in drawing 3 , the throttle valve which performs flow regulation of 
an excess air ratio regulator valve or gaseous mixture is omitted. 
[0082] The former piping 12 of low-calorific-power gas branches to the 1st and 2nd 
low-calorific-power gas piping 13 and 14, and it is connected so that the each may be open for free 
passage to the 1 st and 3rd mixers 28 and 30. Moreover, the town gas former piping 15 also branches 
for the 1st and 2nd town gas piping 16 and 17, and it is connected so that the each may be open for 
free passage to the 2nd and 4th mixers 29 and 3 1 . Each town gas piping differs in a tube inner 
diameter fi-om each low-calorific-power gas piping. For example, the tube inner diameter of the 1st 
and 2nd low-calorific-power gas piping 13 and 14 is large enough, and the pressure loss at the time of 
gas flowing is very small. 

[0083] In the upstream location, the 1st thru/or 4th closing motion valve 7 thru/or 10 are prepared in 
the 1st and 2nd low-calorific-power gas piping 13 and 14 and the 1st and 2nd town gas piping 16 and 
1 7 at each of piping of four rather than the 1st thru/or the 4th mixer, respectively. Furthermore, the 5th 
closing motion valve 1 1 is formed in the upper location of the low-calorific-power gas holder 6. 
[0084] Usually, the 1st, 2nd, and 5th closing motion valves 7, 8, and 1 1 open, and it considers as the 
condition that the 3rd and 4th closing motion valves 9 and 10 closed (the 1st condition). In this case, 
the 1 st and 2nd gas engines 1 and 2 may be operated by low-calorific-power gas. 
[0085] In the gestalt of this operation, it is the same as that of the gestalt of the 1st operation, and 
abbreviation about actuation when a source power supply fails for power. 

[0086] Next, the gestalt of the 4th operation is explained using drawing 4 . In drawing 4 , the same 
sign is given to the gestalt of the 1st operation and the part of abbreviation identitas which are shown 
in drawing 1 , and detailed explanation is omitted into them. 

[0087] In the gestalt of this operation, the interior of the 1st and 2nd gas engines 1 and 2 has the 
following composition. Namely, in order for the 1st gas engine 1 to mix up fiiel gas and air and to 
make it flow into the body section 26 of the 1st gas engine. It has the 6th mixer 33 suitable for the 5th 
mixer 32 and town gas operation. The 2nd gas engine 2 It has the 8th mixer 35 suitable for the 7th 
mixer 34 and town gas operation for mixing up fiiel gas and air and making it similarly flow into the 
body section 27 of the 2nd gas engine. 

[0088] It connects and the 5th mixer 32 and 6th mixer 33 are arranged so that it may become in-series 
in the order concerned to juxtaposition and air to fiiel gas. The number of the mixers connected is not 
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restricted to two pieces. Similarly, it connects and the 7th mixer 34 and 8th mixer 35 are arranged so 
that it may become in-series in the order concerned to juxtaposition and air to fuel gas. The number of 
the mixers connected is not restricted to two pieces. 

[0089] With the gestalt of this operation, the former piping 12 of low-calorific-power gas branches to 
the 1st and 2nd low-calorific-power gas piping 13 and 14, and the each is connected to the 1st and 2nd 
gas engines 1 and 2. In the 1st gas engine 1, the 1st low-calorific-power gas piping 13 branches to the 
3rd and 4th low-calorific-power gas piping 38 and 39, and it is connected so that it may be open for 
free passage to the 5th and 6th mixers 32 and 33. In the 2nd gas engine 2, the 2nd low-calorific-power 
gas piping 14 branches to the 5th and 6th low-calorific-power gas piping 40 and 41, and it is 
connected so that it may be open for free passage to the 7th and 8th mixers 34 and 35. 
[0090] The 5th mixer 32 and 7th mixer 34 do not need to fit town gas operation. The 1 1th closing 
motion valve 36 is formed in the 3rd low-calorific-power gas piping 38, and the 12th closing motion 
valve 37 is formed in the 5th low-calorific-power gas piping 40. In addition, the excess air ratio 
regulator valve and the throttle valve which performs flow regulation of gaseous mixture are omitted 
by a diagram. 

[0091] The tube inner diameter of the 1st and 2nd low-calorific-power gas piping 13 and 14 is large 
enough, and the pressure loss at the time of gas flowing is very small. 

[0092] In the upstream location, the 1st thru/or 4th closing motion valve 7 thru/or 10 are prepared in 
each of piping of four rather than the location where they join the 1st, 2nd low-calorific-power gas 
piping 13 and 14 and the 1st, and 2nd town gas piping 16 and 17. Furthermore, the 5th closing motion 
valve 1 1 is formed in the upper location of the low-calorific-power gas holder 6. 
[0093] Usually, the 1st, 2nd, 5th, 1 1th, and 12th closing motion valves 7, 8, 11, 36, and 37 open, and 
it considers as the condition that the 3rd and 4th closing motion valves 9 and 10 closed (the 1st 
condition). In this case, the 1st and 2nd gas engines 1 and 2 may be operated by low-calorific-power 
gas. 

[0094] If air is inhaled by the 5th mixer 32, since [ to which the 5th mixer resembled the Ben Cherry 
tubing ] it extracts and has become a configuration, air will be decompressed inside [ mixer 32 ] the 
5th. Low-calorific-power gas is inhaled from the 3rd low-calorific-power gas piping 38 by this 

differential pressure on the airstream way in the 5th mixer 32. 

[0095] The 1st gaseous mixture which consists of the low-calorific-power gas and air which came out 
of the 5th mixer 32 to the 6th mixer 33 is inhaled in the direction of the 1st body section 26 of a gas 
engine. Since the inside of the 6th mixer 33 is decompressed like the 5th mixer 32, 
low-calorific-power gas is inhaled by the 6th mixer 33 fi*om the 4th low-calorific-power gas piping 39. 
The 2nd gaseous mixture which came out of the 6th mixer 33 flows into the 1st body section 26 of a 
gas engine. Thus, the amount of sinks of air can supply low-calorific-power gas so much without 
increasing. 

[0096] The 1st gaseous mixture which consists of the low-calorific-power gas and air which came out 
of the 7th mixer 34 to the 8th mixer 35 is inhaled in the direction of the 2nd body section 27 of a gas 
engine. Since the inside of the 8th mixer 35 is decompressed like the 7th mixer 34, 
low-calorific-power gas is inhaled by the 8th mixer 35 from the 6th low-calorific-power gas piping 41 . 
The 2nd gaseous mixture which came out of the 8th mixer 35 flows into the 2nd body section 27 of a 
gas engine. Thus, the amount of sinks of air can supply low-calorific-power gas so much without 
increasing. 

[0097] Next, in the gestalt of this operation, actuation when a source power supply fails for power is 
explained. 

[0098] The network linkage with the source-power-supply, 1st, and 2nd 

gas-engine-driven-power-generation machines 3 and 4 is separated from interruption of service by 
coincidence. And fiirther, in order to maintain the concentration (calorific value) of 
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low-calorific-power gas, in order to make it a bad influence not appear in a gas generator 40 side, the 
5th closing motion valve 1 1 in the upper location of the low-calorific-power gas holder 6 closes. 
[0099] Then, the 2nd gas engine 2 is suspended, the 2nd and 12th closing motion valves 8 and 37 
close, and the 4th closing motion valve 10 opens. If the 12th closing motion valve 37 closes, the 7th 
mixer 34 will serve as a mere airstream way. Therefore, in order that town gas may flow only the 8th 
mixer 35 suitable for town gas, a gas engine 2 will be in suitable town gas operational status. Since it 
carries out in the condition that, as for actuation of the 2nd, 4th, and 12th closing motion valves 8, 10, 
and 37, the 2nd gas engine 2 is not operated at this time, it may carry out quickly. 
[0100] Thereby, the 2nd gas engine 2 is operated by town gas, and the generation of electrical energy 
in the 2nd generator 4 is resumed (the 2nd condition). Then, with the gestalt of this operation, 
although the low-calorific-power gas in the low-calorific-power gas holder 6 decreases, the generation 
of electrical energy by the 2nd gas engine 2 is started in front rather than the 1st gas engine 1 results in 
a halt. 

[0101] Therefore, in the gestalt of this operation, the period when the necessary minimum amount of 
power generations of electrical energy is not secured does not exist. In addition, since generating and 
supply of the gas fi"om a gas generator 70 will run short for interruption of service even when the 5th 
closing motion valve 1 1 of the upstream of the low-calorific-power gas holder 6 does not close, the 

situation is the same. 

[0102] Then, the 1st gas engine 1 is suspended. And the 1st and 1 1th closing motion valves 7 and 36 
close, the 3rd closing motion valve 9 opens, and the 1st gas engine 1 comes (the 3rd condition) to be 
operated by town gas. If the 1 1th closing motion valve 36 closes, the 5th mixer 32 will serve as a mere 
airstream way. Therefore, in order that town gas may flow only the 6th mixer 33 suitable for town gas, 
a gas engine 1 will be in suitable town gas operational status. Since it carries out in the condition that 
the 1 st gas engine 1 is not operated, actuation of the 3rd at this time and the 1 1th closing motion valve 
9 and 36 may be carried out quickly. 

[0103] According to the gestalt of these above operations, as compared with the case of the 
conventional technique, the low-calorific-power gas holder 6 can be miniaturized notably. 
[0104] Next, the gestalt of the 5th operation is explained using drawing 5 . In drawing 5 , the same 
sign is given to the gestalt of the 1st operation and the part of abbreviation identitas which are shown 
in drawing 1 , and detailed explanation is omitted into them. 

[0105] In the gestalt of this operation, the interior of the 1st and 2nd gas engines 1 and 2 has the 
following composition. That is, the 1st gas engine 1 is equipped with the 9th mixer 46 for mixing up 
fuel gas and air and making it flow into the body secfion 26 of the 1st gas engine, and the 2nd gas 
engine 2 is equipped with the 10th mixer 47 for mixing up fuel gas and air similarly and making it 
flow into the body section 27 of the 2nd gas engine. 

[0106] By components drive, the 9th mixer 46 and 10th mixer 47 are extending the fuel gas passage 
inside a mixer, and can adjust the flow rate of fuel gas. For example, compared with the passage 
condition suitable for town gas, the passage condition suitable for low-calorific-power gas can be 
made large. In addition, in drawing 5 , the throttle valve which performs flow regulation of an excess 
air ratio regulator valve or gaseous mixture is omitted. Moreover, the tube inner diameter of the 1 st 
and 2nd low-calorific-power gas piping 13 and 14 is large enough, and the pressure loss at the time of 
gas flowing is very small. 

[0107] In the upstream location, the 1st thru/or 4th closing motion valve 7 thru/or 10 are prepared in 
each of piping of four rather than the location where they join the 1st, 2nd low-calorific-power gas 
piping 13 and 14 and the 1st, and 2nd town gas piping 16 and 17. Furthermore, the 5th closing mofion 
valve 1 1 is formed in the upper location of the low-calorific-power gas holder 6. 
[0108] Usually, the 1st, 2nd, and 5th closing motion valves 7, 8, and 1 1 open, and it considers as the 
condition that the 3rd and 4th closing motion valves 9 and 10 closed (the 1st condition). In this case. 
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the 1st and 2nd gas engines 1 and 2 may be operated by low-calorific-power gas. At this time, the fuel 
gas passage inside the 9th mixer 46 and the 10th mixer 47 is in the condition of being suitable for 
low-calorific-power gas. 

[01 09] Next, in the gestalt of this operation, actuation when a source power supply fails for power is 
explained. 

[0110] The network linkage with the source-power-supply, 1st, and 2nd 

gas-engine-driven-power-generation machines 3 and 4 is separated fi-om interruption of service by 
coincidence. And further, in order to maintain the concentration (calorific value) of 
low-calorific-power gas, in order to make it a bad influence not appear in a gas generator 70 side, the 
5th closing motion valve 1 1 in the upper location of the low-calorific-power gas holder 6 closes, 
[0111] Then, the 2nd gas engine 2 is suspended, the 2nd closing motion valve 8 closes, and the 4th 
closing motion valve 10 opens. Furthermore, the components drive of the 10th mixer 47 is carried out, 
and the fuel gas passage is narrowed and it considers as the condition of having been suitable for town 
gas operation. Since it carries out in the condition that, as for actuation of the 2nd and 4th closing 
motion valves 8 and 10, and components drive actuation of the 10th mixer 47, the 2nd gas engine 2 is 
not operated at this time, it may carry out quickly. 

[0112] Thereby, the 2nd gas engine 2 is operated by town gas, and the generation of electrical energy 
in the 2nd generator 4 is resumed (the 2nd condition). Then, with the gestalt of this operation, 
although the low-calorific-power gas in the low-calorific-power gas holder 6 decreases, the generation 
of electrical energy by the 2nd gas engine 2 is started in front rather than the 1st gas engine 1 results in 
a halt. 

[0113] Therefore, in the gestalt of this operation, the period when the necessary minimum amount of 
power generations of electrical energy is not secured does not exist. In addition, since generating and 
supply of the gas from a gas generator 70 will run short for interruption of service even when the 5th 
closing motion valve 1 1 of the upstream of the low-calorific-power gas holder 6 does not close, the 
situation is the same. 

[0114] Then, the 1st gas engine 1 is suspended. And the 1st closing motion valve 7 closes, the 3rd 
closing motion valve 9 opens, and the 1st gas engine 1 comes (the 3rd condition) to be operated by 
town gas. At this time, the components drive of the 9th mixer 46 is carried out, and that fuel gas 
passage is narrowed and it considers as the condition of having been suitable for town gas operation. 
Since it carries out in the condition that the 1st gas engine 1 is not operated, actuation of the 31st 
closing motion valve 9 at this time and components drive actuation of the 9th mixer 46 may be carried 
out quickly. 

[0115] According to the gestalt of these above operations, as compared with the case of the 
conventional technique, the low-calorific-power gas holder 6 can be miniaturized notably. 
[0116] 

[Effect of the Invention] According to this invention, the change in the 2nd condition fi*om the 1st 
condition is carried out in the condition [ having operated the 1st low-calorific-power gas supply 
means ]. Here, since actuation of the 2nd town gas supply means is performed after the 2nd 
low-calorific-power gas supply means has stopped, the change in the 2nd condition from the 1st 
condition may be performed comparatively quickly. 

[Translation done.] 
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